Introduction
The quality in higher education has been an ongoing topic of both the expert and political audience debates. The Higher Education Institutes must monitor the performance quality and assess the progress made in achieving a higher quality annually. Every seven (7) years the quality of a Higher Education Institute in Slovenia and its Study Programmes is verified by the National Agency for Quality Assurance in Higher Education (NAKVIS). The basis for the Higher Institute and Study Programmes` quality evaluation are the Rules prescribed by NAKVIS (NAKVIS, 2014) . The Rules include numerous instructions and recommendations for the Assessors but, on the other hand, do not offer a uniform methodology or even technical assistance to the evaluation. Therefore, in the evaluation processes, various Assessors use different approaches to the evaluation due to which the results are not comparable.
The problem is, therefore, worth exploring with the intention of designing an information support model for the Higher Education Institute quality evaluation. The following research questions have been posed: 1. Can a uniform quality evaluation be achieved with the aid of appropriate information support irrespective of the Assessors (internal assessment experts or the NA-KVIS experts)? 2. Can a transparent monitoring of quality, both inside an individual school and also among different schools, be achieved through the help of an expert model?
The second question can be developed into a further research and, consequently, also demonstrated that a quality evaluation base of the Higher Education Institutes in Slovenia can be created by the use of the expert system NAKVIS.
The quality evaluation process modelling of Higher Education Institutes achieves the following objectives: ▪ It includes all fields of assessment determined by the Rules into the evaluation, ▪ It identifies all the crucial criteria for the evaluation of the assessed fields, ▪ It determines the effect of individual criteria to the entire assessment of quality and ▪ Gives the information support to the evaluation process.
The model represents a scientific contribution to the field of quality management in higher education.
There are several opportunities for improvement in the field of Higher Education Institutes` quality evaluation (Paci et al., 2013) . Despite having the uniform rules and recommendations for accreditation and external evaluation of Higher Education Institutes and study programmes (hereinafter referred to as "Rules", NAKVIS, 2014), it has been noted that various experts have different views on the quality in higher education (Davies and Ellison, 1997; Caldwell, 2008; Wintersteiner, 2003; Giancola and Hutchison, 2005; Morrison, 1998 and Glasser, 1998) .
Each university in Slovenia has developed its own self-evaluation quality model, but there is no information on whether the processes are supported by information. The available researches show that the evaluation models are engaged primarily with the evaluation content (criteria), for example, the model of internal evaluation at the University in Maribor (Pauko, 2011) or the case of evaluation in the education of adults (Zorić, 2004) and (Kovač, 2002) . However, there are no clear methods and evaluation techniques (compare with Cret, 2011) .
Evaluations, which are the result of self-evaluation or external evaluations of institutes, are not transparent. Therefore, an understandable and transparent comparison between the evaluation periods of a certain institute or a comparison between the already evaluated institutes is not possible. The Evaluation Reports usually encompass comprehensive studies that do not give answers regarding the quality of a certain school or the reason why and in which fields a certain school is better than another one. Due to this, the Quality Analyst needs a lot of time to extract the essence from them and plan the appropriate actions (Sarrico et al., 2010) .
Development of the model
The starting point for the development of the model presents the Higher Education legislation, the NAKVIS Regulations and the expert knowledge of the colleagues (the skilled experts for quality evaluation at NAKVIS). In this research, a systematic approach and the following steps have been used in the development of the model: ▪ Identification and the hierarchic arrangement of criteria, ▪ Determination of the criteria influence, ▪ Determination of the evaluation rules, ▪ Formulation of the evaluation template as a tool for the Quality Assessors and ▪ Creation of the expert model for the support of Quality Analysis.
Identification and the hierarchic arrangement of criteria
Development of the Higher Education Institute quality evaluation model is based on the Rules (NAKVIS, 2014), which assess the quality of the institute according to the following six fields: the environment integration, the operation of the institute, human resources, students, material conditions and the field of quality, innovation and development (Figure 1 ; compare Sultan and Wong, 2014) . The Rules for higher education quality evaluation (NA-KVIS, 2014) give the recommendations and provisions on what to evaluate in a specified field of assessment. As the criteria in the Rules for higher education quality evaluation are not specified explicitly, a different understanding of evaluation could be present among various assessors. Due to this problem we have identified all the crucial and uniformly defined criteria. For example, the criteria for the evaluation of the institute's operation are the following: mission, vision and strategy in line with the objectives, Figure 1 : The fields of quality assessment in Higher Education Institute documented achievement of objectives, internal organisation and a transparent operation of authority bodies, defined competences, guaranteed participation in decision-making, developed scientific-research work (SRW) and professional co-operation with other institutions, scientific-research work in the study programmes and projects, publications of scientific-research work results, integration of scientific-research work into education (reform of teaching contents), and the arrangements or agreements on students' practicum.
A list of criteria from all fields of assessment ( Figure 1 ) was arranged based on the hierarchy and the breakdown of criteria into depth. The breakdown into depth is presented with the numbering of levels. As an example of identification and the hierarchic arrangement of criteria, the criteria for the field of »Operation of the Institute« are presented below (Table 1) . The process was then repeated for all the assessment fields.
Even though it seems that the criteria system is complicated for the evaluation, only the criteria at the deepest level are actually evaluated, while the evaluation at the highest level is determined automatically based on the evaluation rules.
Determination of the criteria influence
For the purposes of the automatic calculation of the evaluation criteria at higher levels of the hierarchical tree, it was 
Determination of the evaluation rules
Further, criteria need values to be assessed upon. Such values are called measurement scales and usually consist of five or three steps, depending on how precise the assessment should be. In the Excel template, the numerical evaluations ranging from 1 to 5 shall be used for the evaluation of criteria, while the automatically calculated evaluations done by the MAUT method shall be calculated at two decimals accurately. Such accuracy suffices for the Institute's quality evaluation and for the statistical comparison between the individual evaluations. The scale domain in the Dexi programme consists of semantic values in order to keep the semantic idea about measuring, comparing and explaining the particular criteria for example: not suitable, less suitable, suitable, very suitable, and excellent (Zangoueinezhad and Moshabaki, 2011) . Namely, the Dexi programme operates on the basis of descriptive evaluations and their combinations. A numerical interval is assigned to each descriptive evaluation (for example, the numerical interval 1 -1.58 presents the semantic assess "not sutable"). That is the reason why the calculations from numerical to descriptive evaluations are done automatically. In doing so, a part of the evaluation accuracy is lost, but this does not present a crucial factor for the qualitative analysis in the Dexi programme -transparent information given by the semantic evaluation is much more important.
Evaluation information support
Evaluation information support of the Higher Education Institute is designed separately for both the Commission of experts that evaluate the institute (the Assessors) as well as for the Analysts who deal with the institute's quality system. The technical support for the first group is made in the MS Excel programme, while the second group can use the expert modelling in the Dexi programme.
The Excel template uses the MAUT Method for the automatic calculations of dependant criteria assesses (Bohanec, 2006 ; Table 3 ). The input data for the automatic evaluation calculations are the average Assessors' evaluations.
The technical support for the Quality Analyst represents the computer programme Dexi (Jereb, Bohanec and Rajkovič, 2003) . The Dexi programme is a shell of an expert system intended for the support of decision-making in the events where the best solution is being chosen among the many in relation to the numerous observed criteria (Adelman, 1992; Benkovič et al., 1998; Rajkovič and Bohanec, 1991; Rajkovič, 1999) . Such are almost all real problems, also the evaluation of the schools' quality. The programme is freeware (Bohanec, 2014) , works in a Windows environment and has a simple user interface.
The model in the Dexi programme includes a hierarchic criteria tree (Figure 2) , made in accordance with the sample from the Table 2 . For this purpose, a 5-stage evaluation scale with descriptive evaluations was used, viz: not suitable, less suitable, suitable, very suitable, and excellent. Namely, the Dexi programme works on the basis of descriptive evaluations, which gives the analyst and to all who receive the evaluation results a good notion on the evaluation. For this purpose we have determined the rules for the conversion of numerical intervals into the descriptive evaluations. The conversion is done automatically.
The Model combines the evaluation fields into the socalled »X quality« and »Y quality« (compare with Kovač, 2010) . The X quality is represented by the fields that are more or less governed by the laws and regulations, due to which it could also be called the objective quality. On the other hand, the Y quality connects the fields that are more subjective or more typical for the culture of a Higher Education Institute. The Y quality is affected by the socalled "soft factors", such as democratic leadership (Kohlberg, 2006) , the involvement of students into management, work, and development (Cunningham, 2002) . The effect of fields in the quality of X and Y is equivalent.
Process and Results of the Evaluation
The Assessors enter their marks into the evaluation sheets (a part of the evaluation sheet is shown below in Table 2 ). The criteria are evaluated with marks from 1 to 5, with 1 being the worst and 5 being the best mark. The marks of all Assessors are then entered into the Excel template -the subsequent calculations consider the average of marks (a part of an Excel template is shown in Table 3 ).
The first row of Table 3 , the cell on the extreme right shows a calculated mark for the field "institute's operation" (3.27). The marks for the other fields are calculated in that same way. On a separate sheet of the Excel template, the marks from all the fields are gathered automatically and a final, global estimation of the institute's quality is later calculated based on the evaluation rules (Table 4) . The institute's quality mark shown in the sample is 3.42. Each evaluation year is made on a special Excel template.
The evaluation process is later continued by the organisation's Quality Analyst. With the help of the Excel template, the analyst receives the marks of all independent Organizacija, Volume 48 Number 2, May 2015 Research papers Table 5 ). Conversion from numerical into descriptive grades is needed for a further expert modelling and analysis of marks in the Dexi programme. The conversion of marks is done automatically according to the set rules (for example 1.59-2.58 means a descriptive grade »less suitable«).
These descriptive evaluations are entered into the Dexi programme by the Analyst (Figure 3) . Each variant in the model represents one evaluation period for example, a year. The variant called »simulation« is made by the analyst as a desired or planned state of quality, which presents the basis for the planning of changes and acting in the direction of quality improvement.
Model testing
The proposed information support model for the Higher Education Institute quality evaluation was tested in practice -in the process of regular annual self-evaluation of quality at the Faculty of Commercial and Business Sciences in the closing stage of this research. The model has been presented in detail to all the Faculty employees and its management.
The panel of Assessors was composed of the same members as in the previous year, so it was easier to make a comparison between the old and new systems. As it turned out, the new evaluation model brings a large saving of time and administrative work, while the proposed information support is user-friendly and does not demand a lot of training. The evaluation is done according to the uniform system and comparable results are received after a few repetitions of the evaluation process. In doing so, we have also given answers to the research questions asked in the Introduction.
The model itself is designed in a way that it is possible to supplement it with new evaluation fields, new criteria or different evaluation rules. Additionally, the criteria weights can also be changed if, during practice, it emerges that some of the quality criteria is more or less important. For the purpose of wider use, the model would have to be tested on more Higher Education Institutes and additional expert opinions would have to be gained on the criteria and evaluation rules. 
Discusion and conclusion
The model of the higher education institute quality evaluation, as presented in this article, can provide a comprehensive and transparent consideration of quality at the Faculty, and, in particular, facilitate the evaluation process due to its information and technical support -this is also the applied contribution of the model. The model includes all evaluation fields in accordance with the NAKVIS Rules. It comprises systematically arranged evaluation criteria and evaluation rules set by the profession, as well as the methods and instruments intended for the evaluation and analysis of quality. The expert model is prepared in such a way that it is possible to use it only for an individual assessed field or the assessment of an institute as a whole. A higher education institute is obliged to prepare a quality evaluation, as a socalled self-evaluation, every year. Therefore, it is sensible to make an evaluation of all fields each year. In this way, a highly transparent analysis of the annual self-evaluation results could be obtained with a clear progress or comparison of quality achievements in the individual years.
The use of these methods and instruments in practice is easy and simple -all one has to do is enter the data into an electronic Excel spreadsheet and the calculations will be carried out automatically. The expert modelling in the Dexi programme enables that the Quality Analyst produces an in-depth analysis of the past evaluations and determines the effects of actions on their basis and proposes the future changes in the direction of a greater quality. It is also possible to produce the simulations of desired quality state and plan the way to their achievement.
The presented quality evaluation model fulfils all the set objectives: the evaluation includes all assessment fields, it identifies the crucial criteria for the evaluation of the assessed fields, and it determines the effect of individual criteria on the total quality evaluation and gives the information support to the evaluation process. This content and method presents an additional value to the science of quality management in higher education.
However, it needs to be emphasised that neither the evaluation technique in MS Excel nor the quality evaluation done with the expert model in the Dexi programme replaces the role of the Assessor -the expert for quality. Every Assessor has his/her own perspective towards the quality (for example on the meaning (weights) of criteria in the expert model, which showed itself also in the internal research among some of the NAKVIS experts). The evaluation model means an information support in the evaluation process, but the actual estimation is determined and argued by the expert -Assessor.
The model has been limited to the quality evaluation of a Higher Education Institute, but it can be supplemented at any time with the Study Programmes` evaluation criteria. The basis is presented in Figure 4 .
The same as in the case of a school quality evaluation, the information support to the Study Programme evaluation is done as an evaluation template in MS Excel, while the expert model is done in the Dexi programme. Only the chosen criteria are used from the school evaluation model (NAKVIS, 2014) .
A unified quality evaluation system in the field of higher education may have wider benefits in the case of the use in the NAKVIS in the processes of accreditation and evaluation of the higher education institutes. With the use of these methods and techniques, the NAKVIS experts' commissions would have an instrument for a unified evaluation manner; therefore, the evaluations of the individual institutes would be comparable. In a few years we could create a base of evaluated institutes and gain an overview of the overall quality of higher education in Slovenia. The research was limited to the knowledge collected among the experts employed within a certain Faculty. In the case of a wider use of the model, the prototype would have to be "corrected" with a wider expert knowledge base.
